Identification of recalcitrant compounds in a pilot

Introduction
35
In the recent years, research efforts aiming to improve energy efficiency of wastewater treatment hydraulic retention times (HRTs), and short solid retention times (SRTs), to achieve high reduction 58 rate of sewage organics (Boehnke et al., 1997 In this study, gas chromatography coupled with mass spectrometry (GC-MS) was used to identify 
Gas Chromatography -Mass Spectrometry
155
The samples (injection volume: 1 µL) were then analyzed using a Shimadzu gas chromatograph 156 equipped with an autosampler and a QP2010Ultra mass spectrometry detector (Shimadzu, Japan).
157
The analytes were separated using an Rtx® -5MS column of 30m x 0.25 mm with a film thickness 1996) . Sample preparation of the anaerobically digested sludge prior to GC-MS analysis was done 188 as described above. SMPs from the anaerobic inoculum used in the AMPTS were also analyzed 189 following the same procedure and is referred to as "AMPTS control" in results and discussion. 
211
It has been recently reported that LCFA can be used as sole carbon source for EBPR and were
212
found to enhance PAO activity (Tayà et al., 2015) . It is also possible that some of the compounds 213 detected in this study by GC-MS were inhibitory or toxic to PAOs which can explain why the Bio-
214
P removal was not stable according to Qing (2015) . 
Anaerobic Biodegradability
269
The cumulative methane production is shown in Figure 3 where it can be seen that 349±1 mL 270 CH4/g VS and 238±12 mL CH4/g VS were produced from the sludge. This indicates the capacity of the AB system to rapidly capture the carbon from raw 281 sewage and channel it to the existing anaerobic digester to increase energy production. The number of low molecular weight compounds (with RI lower than 1200) was 3 before AD 301 (Table 2) , and this increased to 10 after AD (Supplementary Carbons) was 5 before AD and 4 after AD. In both B-stage supernatants (before AD in Table S1 305 and after AD in Table S3 ) no compounds with RI>3000 was found showing a different molecular 306 weight distribution than in A-stage.
307
It was observed that the distribution of compounds also changed with a significantly greater 308 proportion of aromatic compounds: 42% after AD versus 28% before AD. This is because and 30% in the sample before AD (Figure 2 top right) .
317
In conclusion, there were fewer compounds after AD with a higher proportion of aromatics and a 318 lower proportion of acids and alcohols. Tables S1 and S3 ).
328
The proportion of various compounds significantly changed during the AD process. The 
